The transform fault concept is extended to a spherical surface. The earth's surface is considered to be made of a number of rigid crustal blocks. It is assumed that each block is bounded by rises (where new surface is formed), trenches or young fold mountains (where surface is being destroyed), and great faults, and that there is no stretching, folding, or distortion of any, kind within a given block. On a spherical surface, the motion of one block (over the mantle) relative to another block may then be described by a rotation of one block relative to the other block. This rotation requires three parameters, two to locate the pole of relative rotation and one to specify the magnitude of the angular velocity. If two adjacent blocks have as common boundaries a number of great faults, all of these faults must lie on 'circles of latitude' about the pole of relative rotation. The velocity of one block relative to the other must vary along their common boundary; this velocity wo•uld have a maximum at the 'equator' and would vanish at a pole of relative rotation.
INTRODUCTION
A geometrical framework with which to describe present day continental drift is presented here. This presentation is an extension of the transform fault concept [Wilson, 1965] boundary is the trench type at which crustal surface is being destroyed; that is, the distance between two landmarks on opposite sides of a trench gradually decreases and at least one of the landmarks will eventually disappear into the trench floor. Other compressive systems in which the distance between two points decreases and the crust thickens, e.g., the folded mountains north of the Persian Gulf, are considered to be of this second type. The third boundary is the fault type at which crustal surface is neither created nor destroyed. Each block in Europe by the compressive-type features in Iran and Turkey.
The compressive-type boundary seems to be the most difficult to delineate. The Tonga-New Zealand-Macquarie system has the well-developed Tonga trench at its northern end and the anomalous Macquarie ridge at its southern end. We suppose that this ridge is the result of slow compression and that fast compression leads to the trench-type structure. (In the terminology We now make the assumption that gives this model mathematical rigor. We assume that each crustal block is perfectly rigid. If the distances between Guadalupe Island, Wake Island, and Tahiti, all within the Pacific block, were measured to the nearest centimeter and then measured again several years later, we suppose these distances would not change. The distance from Wake Island to Tokyo would, however, shorten because there is a trench between these two points, and the distance from Guadalupe Island to Mexico City would increase because there is a rise between these two points. But within the Pacific block, or any other crustal block, we shall assume there is no stretching, injection of large dikes, thickening, or any other distortion that would change distances between points. If this hypothesis is true, our conclusions will be in accord with observation. If this hypothesis is only partially valid, perhaps we will be able to assess the extent of such distortion by comparing observations with this model.
As will be demonstrated later (see Figure 4) , the relative motion between two blocks may be represented by an angular velocity vector. Suppose the velocity of North America relative to Africa is tOAm-Af and the velocity of the Pacific relative to North America is tor..•_Am. We may find the velocity of the Pacific relative to Africa by vector addition; tOr..•-Af = tOr..o_A• qtox•_xf. We may also find the angular velocity of the Pacific relative to Africa by another route' first Africa to Antarctica and then Antarctica to the Pacific. Will the tora•-xf so found equal that found via the other route? It is not believed the hypothesis of rigidity would rigorously meet this test. Such features as the African rift system, the Camcroon trend, and the Nevada-Utah earthquake belt are most likely the type of distortion denied in the rigidity hypothesis. Nevertheless, it is of interest to see how far this simplying concept of rigidity can be applied.
We begin by considering blocks sliding on a plane. In this simple ease we ignore the possibility of rotations and consider translations only. Figure 2 shows two rigid blocks separated by a rise and faults. From the rise alone, we cannot tell the direction of motion of one block relative to the other; the motion does not have to be perpendicular to the axis of the ridge. (There appears to be a tendency for the ridge to adjust itself to be almost perpendicular to the direction of spreading, but this is a dynamical consideration and not a requirement of geometry.) From the direction of a single transform fault, however, we can decide upon the direction of relative motion of the two blocks. The fault shown at the bottom of Figure 2 is incompatible with the two faults above an'd would not occur. The magnetic anomaly pattern (which will be parallel to the ridge erest) may now be projected along a line parallel to the direction of relative motion, and the velocity of one block relative to the other may be determined from the spacing of the anomalies. . We see that the strike of an offset depends on the difference between the velocities of the two si'des. The active segment between the offsets of the ridge crest, and •he extensions o.f this fracture zone, will have the same strike out to a distance that corresponds to the time interval during which the velocity difference of the two blocks has had its present azimuth. Further, we see that, if the ridge pattern remains symmetric, the axis of the ridge will have a 'drift' velocity equal to the We now go to a sphere. A theorem of geometry states that, a block on a sphere can be moved to any other conceivable orientation by a single rotation about a properly chosen axis. We use this theorem to prove that the relative motion of two rigid blocks on a sphere may be described by an angular velocity vector by using three parameters, two to specify the loca- velocity has a maxilnum at the 'equator' and vanishes at the poles of rotation. It is convenient to let the 'half-velocity perpendicular to the strike of the ridge' be the form in which the observations are placed. We. choose 'halfvelocity' since this is the form in which sea floor spreading rates are commonly quoted. There appears to be some self-adjusting mechanism in the rifting process that gives rise to a symmetric magnetic anomaly pattern, but there is no geometrical requirement that spreading rates be equal on both sides. T'o allow for the possibility of unequal rates on the two sides of a ridge, we define half-velocity to be half the distance from a recognizable feature of the mag- cated at 53øN (--+3 ø), 53øW (-+5 ø) .
The strikes of fault planes of nine earthquake mechanism solutions are listed in Table 4 A study of the motion of the Antarctic block relative to, the Pacific block was made, and a pole at 71 -+ 2øS, 118 --+ 6øE with an equatorial half-velocity of 5.7 -----0.3 cm/yr was found. The data on which this study is based are given in Pitman et al. [1968] and also in Heirtzler [1968] . Le Pichon [1968] has also investigated this region and has found a pole position practically identical to that listed above. A listing of the strikes of faults and spreading rates is given in Le Pichon's paper and will not be repeated here.
Six large fracture zones offsetting the PacificAntarctic ridge have recently been delineated by the authors listed above. Great, circles were constructed perpendicular to the strike of these fracture zones, and, as shown in Figure 15 , these great circles all pass within 2 ø of a pole at 71øS, 118øE. This pole position was chosen using both the constructed great circles and the spreading rate data, which will be discussed next. The great circles intersect at grazing angles and give good control only in the latitude of the pole; the spreading rates provide the control in the other direction.
Magnetic profiles of twelve crossings of this ridge have been presented by Heirtzler [1968] an'd Pitman et al. [1968] . Ten of these profiles were analyzed in the following manner to obtain the spreading rates shown in Figure 16 No attempt was made to construct a diagram predicting the spreading rate perpendicular to the strike of the ridge as was done for the Atlantic. The crossings of the ridge are spaced about 1 every 500 km, and the strike of the ridge is simply not known. It is interesting to note that the three profiles easiest to interpret, EL19N, SI8, and SI6, had ship's tracks inclined 7 ø or less from the direction of spreading inferred from a pole position at 71øS, 118øE. In general, the greater the angle between the ship track and the direction of spreading, the more As the blocks move farther apart, they split down the center of the most recently injected dike, since this is the hottest and weakest portion between the two blocks. Even if one block remains stationary with respect to the mantle and only one block moves, we will have a symmetric pattern if a new dike is always injected up the center of the most recent dike. If the initial split was entirely within a large continental block, this control of mantle convection by boundary conditions at the top surface will result in a ri'dge crest with a median position.
